Background: American Heart Association (AHA) defined 7 cardiovascular health metrics for the general population to improve cardiovascular health in 2010: not smoking; having normal blood pressure; being physically active; normal body mass index, blood glucose, and total cholesterol levels; and eating a healthy diet. To investigate trends in cardiovascular health metrics in Korea, we used data from the third and fourth Korean National Health and Nutrition Examination Surveys.
INTRODUCTION
Cardiovascular disease (CVD) is the second-leading cause of deaths at the rate of 48,185 per 100,000 (19.5%) in Korea.
1) The survey. Non-pregnant subjects 20 years or older were selected for this study and we count the number of participants responding to each cardiovascular health metric and use this data for analysis of trends. The participants who have all information on the seven health metrics were included for analysis of the sum of the health metrics. In this study, KNHANES I and KNHANES II were excluded because they had quite different questionnaires in the health behavior survey from the recent KNHANES.
Definition of Cardiovascular Health Metrics
The AHA defined ideal, intermediate, and poor cardiovascular health metrics for adults. 3) Data from KNHANES III and IV includes the health metrics information, and the data was arranged according to the health metrics defined by AHA with modifications of body mass index, physical activity, and healthy diet.
The subgroup of smoking status is classified as never-smoking group, former-smoking group, and current-smoking group. The smoker was defined as a participant who has smoked over 100
cigarettes. The AHA definition of ideal smoking status includes never-smokers and former smokers who had not smoked for at least 12 months. 3) KNHANES III included information from the time of quitting smoking and it was reflected in ideal smoking status. However, the time of quitting smoking is not described in the questionnaire from KNHANES IV. We classified 'never,' 'former,' and 'current' categories as 'ideal, ' 10) we set up the new healthy diet score modified by the Korean diet guidelines for dyslipidemia: 11) total daily fat consumption < 35% of total calories, total daily protein consumption > 15% of total calories, total daily carbohydrate consumption < 55%, total daily sodium consumption < 2,300 mg, and total daily fiber consumption > 20 g. Although AHA defines a healthy diet as meeting the above on 4 out of 5 points, we dichotomized the healthy diet score as fewer than 2 vs. 2 or more. A healthy diet score was defined as 2 points or greater owing to the paucity of the participants with a score of 3 or greater (range, 12.4% to 15.2%). Such a healthy diet score system was applied similarly in a previous study. estimation. Predictive probability of each metric was analyzed by logistic regression with adjustment for age, sex, and residential district. And the predictive probability curve was depicted for tangible trends in each metric divided into male and female chronologically with P for trends calculated by logistic regression.
Mean of health metric sum for each year was calculated by analysis of covariance, adjusted for age, sex, and residential district, and its P for trend was tested by linear regression. Data were analyzed using Stata SE ver. 12.1 (Stata Co., College Station, TX, USA) and P < 0.05 was considered statistically significant.
RESULTS
General descriptive characteristics of the study participants are reported in Table 1 . As shown in Table 2 Health diet status looks like a downslope both in males and females with significance only in males (P-value for trends = 0.002). Body mass index went better in females (P-value for trends = 0.03) while remaining unchanged in males.
The curve of fasting blood glucose showed deterioration both in males and females (P-value for trends < 0.001) while total serum cholesterol was stagnant. Blood pressure showed an up-slope until 2008 but an acutely down-slope in 2009 for both males and females (P-value for trends < 0.001). The total score of health metrics were close to 4 and didn't show significant change through the years.
DISCUSSION
In this study, we tried to show trends of cardiovascular health metrics using data of nationally representative samples. Although we made an effort to apply AHA's definition to our study, some metrics (i.e., smoking, physical activity, healthy diet) were redefined owing to limitations of the questionnaire. However, we applied them to evidence-based criteria that were close to AHA' s definition. We expect the development of public health services by gaining a greater understanding of the current state of Korean cardiovascular health metrics.
The prevalence of smoking was found to be decreasing in 14)
The healthy diet score shows deteriorating trends in males to 24.9 and women with a body mass index of less than 18.5 had increased all-cause mortality. 17) Although the curve of body mass index moved to 1 in this study, it was considered as deterioration with respect to all-cause mortality.
The proportion of unhealthy fasting blood glucose showed a steadily upward trend. The prevalence of type 2 diabetes has increased steadily in Korea since 1970 18) and this phenomenon can be considered an extension of this trend. This trend is common in Asian people who experienced hardship when their countries were developing. 19) Stresses during the intrauterine period lead to later susceptibility to diabetes through alteration in expression of the genome with DNA codes intact, a process called epigenetics. 20) Total serum cholesterol was stationary both in males and females. However, the prevalence of dyslipidemia and metabolic syndrome has grown up at this time. [21] [22] [23] 21) For decades, the prevalence of hypertension has been stable or reduced in developed countries, whereas it has increased in developing countries. 24) Although the curve sloped downward steeply in 2009, blood pressure showed an increasing tendency for a higher healthy score. There is another study that showed that the prevalence and incidence of hypertension in Korea had a downward tendency from 2003 to 2008. 25) However, the sudden increase in 2009 cannot be explained and it should be studied and discussed in the future.
Sum of the health metrics did not show a significant tendency (P-value for trends = 0.127). But this was caused not by a lack of change in each metric but by mutual discrepancy among health metrics. As demonstrated by the increasing trend in the physical activity score, the public health policy is a very important factor for improving cardiovascular health metrics. The policies encouraging physical activity and healthy diet can make overall cardiovascular health metrics better with an ongoing national screening program.
Our study has several limitations. First, although KNHANES selected nationally representative samples of Korean adults, blood sampling was done only in part of the participants and it might limit the ability to estimate the exact prevalence of cardiovascular health metrics in the overall Korean population. Second, as previously stated, the discrepancy in the questionnaires for smoking and physical activity between KNHANES III and KNHANES IV exists. And the criteria for healthy diet are arbitrary and they do not correspond with the AHA definition of a healthy diet completely. However, to our knowledge, Korean diet guideline for dyslipidemia is the only available guideline that can be applied to the existing KNHANES data, and also relevant in terms of cardiovascular health metrics. Third, this study did not include data of KNHANES I (1998) and KNHANES II (2001) due to inconsistent questionnaires. As a result, we studied short-term data gathered over about 5 years and it did not reflect a long-term tendency. Fourth, KNHANES does not have the cardiovascular events and mortality data of the same participants.
